© Entomologica Fennica. 12 December 1994 


Two new East Palearctic Agabus species of the adpressus- and 
confinis-groups (Coleoptera, Dytiscidae) 


Anders N. Nilsson 


Nilsson, A. N. 1994: Two new East Palearctic Agabus species of the adpressus- 
and confinis-groups (Coleoptera, Dytiscidae). — Entomol. Fennica 5:169-175. 


The Agabus adpressus-group is defined and Agabus udege sp. n. is described 
from the Sikhote-Alin mountain range in easternmost Russia. It is the sister- 
species of A. adpressus Aubé, 1837. Some East Palearctic specimens previ- 
ously assigned to Agabus discolor (Harris, 1828), A. clypealis (Thomson, 1867), 
and A. levanderi Hellén, 1929, in the literature are described as Agabus angusi 
sp. n. The new species is known from the Lake Baikal region and eastwards to 
NE Mongolia and northernmost China. 


Anders N. Nilsson, Department of Animal Ecology, University of Umed, 
S-90187 Umed, Sweden 


Received 20 November 1993, accepted 30 January 1994 





1. Introduction 


Among Holarctic Agabus Leach, the confinis-group 
includes some 30 species, of which many are 
poorly differentiated and difficult to delimit. Nils- 
son (1990) reviewed the Palearctic species, and 
Larson (1991) revised the Nearctic species. A 
special source of confusion has been the separation 
of species with Holarctic distributions, supposed or 
real. I will here show that A. /evanderi Hellén sensu 
Larson & Nilsson (1985) includes two distinct spe- 
cies, of which one must be described as new. 

Agabus adpressus Aubé is a very characteris- 
tic northern Holarctic species placed in its own 
species group (Larson 1989). I will here show 
that populations from the Sikhote-Alin mountain 
range in Primorye in easternmost Russia differ 
from the rest of the material studied of this spe- 
cies. The documented differences motivate the 
separation of A. adpressus into two species, of 
which one is described as new. 


In the decriptions the following abbreviations 
are used: 


Collections: (BML) The Natural History Mu- 
seum, London, (CAL) coll. R. B. Angus, London, 
(CAS) California Academy of Sciences, San Fran- 
cisco, (CNC) Canadian National Collection, Ot- 
tawa, (CNU) coll. A. N. Nilsson, Umea, (IBPV) 
Institute of Biology and Pedology, Vladivostok, 
(MHNP) Muséum d’Histoire Naturelle, Paris, 
(TMB) Természettudomanyi Muzeum, Budapest, 
(ZISP) Zoological Institute, St. Petersburg, (ZMH) 
Zoological Museum, Helsinki, (ZMUM) Zoologi- 
cal Museum, Moscow Lomonosov State Univer- 
sity (ZSM) Zoologische Staatssammlung, Munich. 

Measurements: (TL) total length, (MW) maxi- 
mum width, (WC/WS) ratio between width of 
metacoxa and width of metasternum (cf. Nilsson 
1990). Measurements are given as mean + SD 
when possible. 


2. The adpressus-group 


Sharp’s (1882) Group 11 of Agabus species in- 
cluded only A. adpressus Aubé (plus the junior 
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synonym A. sahlbergi Sharp). Later, Zimmermann 
(1934) included also A. wasastjernae C.R.Sahlberg 
and A. opacus Aubé (as A. mimmi J.Sahlberg) in his 
adpressus-group, i.e. he presented a fusion of 
Sharp’s groups 11 and 12. The proximity of these 
two groups was noted already by Sharp (1882). 
Recently, Larson (1989) again separated these two 
groups, naming them as the adpressus- and opacus- 
groups. Fery & Nilsson (1993) suggested that the 
opacus-group forms a distinct clade within the 
Agabini together with the chalconatus- and 
erichsoni-groups, and including also the genus 
Ilybius. Based on several characters, e.g. a continu- 
ous clypeal bead and a female ovipositor without 
lateral ridge, it seems clear that A. adpressus be- 
longs to another clade than the opacus-group. Con- 
sequently, I will here follow Larson’s (1989) view. 
However, the study of material from Primorye has 
revealed the presence of a second species of the 
now dibasic adpressus-group, to be described be- 
low. The following combination of characters de- 
fines this group: (1) clypeal marginal bead continu- 
ous, (2) pronotum with anterior row of punctures 
continuous and posterior row without sublateral 
gap, (3) pronotum narrow with anterior bead present 
only laterally and lateral bead dilated, (4) pronotum 
in lateral aspect with hypomeron visible as broad 
triangular piece below lateral bead on apical half, 
(5) metasternal wing narrow, (6) legs slender with 
prolonged pro- and mesotarsomere 5, (7) male pro- 
and mesotarsomeres 1-3 with ventral adhesive 
scales, (8) penis simple with narrow dorsal groove, 
and (9) paramere straplike. Characters no. 4-7 fall 
within the adaptations to high-altitude streams docu- 
mented among Afrotropical Agabus species by 
Nilsson (1992). To use such characters for group 
definition includes the risk of making another group 
paraphyletic. The phylogenetic position of the 
adpressus-group has not been established. 


Agabus adpressus Aubé 
Figs. 14 


Agabus adpressus Aubé, 1837:169 (orig. descr.); Zaitzev 1910:38 
(syn., distr.); Larson & Nilsson 1985:120 (syn., distr.). 

Agabus haeffneri Aubé, 1837:170 (orig. descr.). 

Colymbetes subquadratus Motschulsky, 1860:102 (orig. 
descr.). 

Gaurodytes angusticollis J.Sahlberg, 1871:408 (orig. 
descr.). 
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Agabus sahlbergi Sharp, 1882:517 (orig. descr.). 
Agabus solus Leech, 1949:248 (orig. descr.). 


Type localities: of adpressus Dauria, of haeffneri 
Sweden, of subquadratus Dauria, of angusticollis Finnish 
Lapland, of sahlbergi Dauria, and of solus SE Alaska. 

Type material: syntypes of adpressus and haeffneri 
not found in MHNP, syntypes of subquadratus seen in 
ZMUM, holotype of angusticollis in ZMH not seen 
(Biström 1987), syntypes of sahlbergi not found in BML, 
and paratypes of solus seen in CAS and CNC by Larson & 
Nilsson (1985). 

Additional material: N Fennoscandia: 20 inds CNU; 4 
inds MHNP. Russia: Tomsk 30°29; Sibir. arct. J.Sahlberg 
16,19; Dudinka 18 J.Sahlberg; Transbaikalia, Werchne- 
Udinsk 1o' MHNP; By R. Lena to 140 km upstream from 
Yakutsk 27-29.vi.70 10,19 leg. R.B.Angus CAL. Mongo- 
lia: Koulaja à Ourga 10,29 leg. J.Chaffanjon MHNP; 
Central aimak, Boral, Dzhantshiolin gol, 1500 m, 85 km 
SO of Ulan-Baator 5.vii.1963 38 leg. Z.Kaszab TMB. 


Zaitzev (1910) referred to a specimen from 
Jakutsk identified by Motschulsky as subquad- 
ratus as the “type” of this species. However, as 
Motschulsky (1860) in the original description 
referred only to “Daourie”, the specimens in his 
collection labelled “Dauria” must be considered 
as syntypes. Motschulsky (1845:129) defined 
Dauria as: “die Umgegend von Nertschinsk mit 
den Bergwerken und Gebirgen.” 

Diagnosis: Within the group A. adpressus is 
characterized by penis shape (Figs. 1—4), and by 
the female elytral sculpture that is only slightly 
more deeply engraved than in males. 

Variation: Specimens from Fennoscandia and 
Arctic Siberia tend to be smaller and to have a 
more deeply engraved microsculpture on the 
elytra than those from Mongolia and Trans- 
baikalia. I view this variation as intra-specific. 

Distribution: This Holarctic species is in North 
America known from Alaska, Yukon Territory, 
North-western Territories, and northern British 
Columbia (Larson & Roughley 1991). The 
Palearctic distribution ranges from Scandinavia 
to East Siberia and Mongolia. 


Agabus udege sp. n. 

Figs. 5-9 

Gaurodytes adpressus (Aubé, 1837): Zaitzev 1953:230 (in 
part, misident.); Lafer 1989:244 (in part, misident.). 


Type locality. Russia, Primorye, Sikhote-Alin nature 
preserve. 
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Figs 1-7. Agabus adpressus-group; distal half of penis in dorsal view (1, 3, 5), penis in lateral view (2, 4, 6), and 
paramere in external view (7). — 1—4. A. adpressus Aubé; 1-2 Sweden, Abisko; 3-4 Mongolia. — 5-7. A. udege 


sp. n. — Scale bar 0.5 mm. 


Type material. Holotype C in ZISP labelled “Russia, 
Primorye, Terneisky distr., Sikhote-Alin Pres. 20.vi.1979 
G.Lafer, Mouth of Yasnaya River, under pebbles in water; 
mixed forest”. — Paratypes 109,49: 18 with the same 
label as holotype; 40°,1Q “Russia, Primorye, Partizansky 
distr. 25.vi.1973 G.Lafer, Watershed of Melniki & 
Partizanskaya Rivers, stream, 750-800 m a.s.l.”; 18 dito 
8.ix.1971; 1Q dito 15.ix.1971; 29g “Russia, Primorye, 
Dalnegorsky distr. 14 km N of Taiga 30.vi.1971 G.Lafer, 
Upper part of Bolshaya Ussurka River, 750-800 m a.s.l.”; 
18 “Russia, Primorye, Terneisky distr, Sikhote-Alin Pres. 
16.vi.1979 G.Lafer, 22 km NW of Terney, Serebryany 
Ruchei River, pebble bank”; 10 “Russia, Primorye, 
Medveditsa River 5/8-93 S.Kholin”; 10,19 “Russia, 
Primorye, Lukjanovka 9/8-93 S.Kholin. Paratypes depos- 
ited in IBPV (8) and CNU (6). — Note: I have added 
transcribed and translated locality labels to the specimens 
collected by Lafer. The original handwritten kyrillic labels 
are not cited above, but remain on the pins below the new 
ones. I have also updated the names on some rivers in line 
with modern topographic maps of Primorye, viz. Tudagou 
= Melniki, Suchan = Partizanskaya, Iman = Bolshaya 
Ussurka, and Maisa = Yasnaya River. 


Diagnosis: The new species is very similar to 
A. adpressus from which it can be separated on 
the differently shaped penis of the male (Figs. 5- 
6), and on the submat elytra of the female. 

Description: Total body length 7.6 + 0.3 mm 
(length without head 7.0 + 0.2 mm), maximum 


width 3.9 + 0.1 mm; length to width ratio 1.9 + 
0.04 (n = 12). Body elongate with sides some- 
what curved and pronotum somewhat narrower 
than elytra and with sides rounded (Fig. 8); dor- 
sal surface only slightly convex. — Colour. 
Head black with anterior margin and paired 
interocular spots rufous. Antenna and palpi ru- 
fous, without infuscation. Pronotum black with 
lateral margins broadly rufous. Elytron black. 
Legs dark rufous. Ventral surface black; epi- 
pleuron, metacoxal processes and posterior tergal 
margins rufous. — Sculpture and setation. Dorsal 
surface shiny in male, opaque from coarse 
microreticulation in female. Head with meshes 
of inequal shape and size. Frons occasionally 
with single additional sensillar puncture. Pro- 
notum with meshes larger than on head. Anterior 
transverse row of punctures continuous; posterior 
row without short sublateral gap. Elytron with 
meshes smaller than on pronotum; lines of re- 
ticulation very shallowly impressed in male, and 
very deeply so in female. Meshes smaller in fe- 
male. Serial rows of punctures distinct in male, 
obsolete in female. Prosternal process micro- 
punctate. Metasternum medially smooth, sub- 
laterally somewhat rugose. Metacoxal plate with 
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Fig. 8. Agabus udege sp. n. Habitus of holotype. — 
Scale bar 1.0 mm. 


relatively large, oblong meshes; striate towards 
posterior margin. Abdominal sterna 1-3 with fine 
oblique longitudinal striation; sternum 6 medi- 
ally with transversely stretched fine reticulation 
and some coarse punctures. Metafemur postero- 
apically with dense row of about six long stout 
setae. Metatibia with disc impunctate and with 
antero-ventral row of punctures confined to basal 
half in most specimens. Metatarsomere 1 with 4— 
6 and tarsomere two with 0-1 additional postero- 
ventral spiniform punctures. — Structural fea- 
tures. Clypeus with anterior bead more or less 
continuous. Pronotum with anterior bead present 
only laterally; lateral bead dilated. Prosternal 
process relatively broad, more or less flat with 
lateral bead only slightly dilated posterior of 
procoxae. Metasternum with antero-medial 
emargination not fully reaching posterior margin 
of mesocoxae. Metasternal wing narrow, WC/ 
WS 3.22 + 0.17 (n = 11). Hind wing about as 
long as elytron. Metacoxal lines reaching meta- 
sternum, Pro- and mesotarsomeres 1-3 strongly 
dilated, ventrally clothed with oblong adhesive 
scales; pro- and mesotarsomere 5 prolonged. 
Metatarsomeres 1-3 in males provided with 
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ventral setal fringe; in females metatibia and - 
tarsus without ventral setal fringe. Hind leg 
slender with metatarsomere | evidently longer 
than long tibial spur. Protarsal claws elongate, 
scythiform; about as long as tarsomere 5. Meta- 
tarsal claws of equal length. — Male genitalia. 
Penis simple and narrow with dorsal groove 
relatively narrow and apex rounded (Figs 5-6). 
Paramere sclerotized in basal 3/4 and with narrow 
apical appendage (Fig. 7); setal fringe long and 
dense. — Female genitalia. Ovipositor rounded, 
without lateral ridge. 

Natural history: All specimens were collected 
at the margin of mountain streams or in pools with 
cold water close to streams. The relatively short 
hind wings suggest a reduced capability for flight. 

Distribution (Fig. 9): Seemingly confined to 
the Sikhote-Alin mountain range in Primorye in 
easternmost Russia. 

Derivation of name: The species is named 
after the Udege people, native hunters and fish- 
ermen of the Sikhote-Alin mountain range. The 
name is an indeclineable noun. 


3. The confinis-group 


Nilsson (1983) applied the Nearctic name A. 
approximatus Fall to Fennoscandian material, but 
later Larson & Nilsson (1985) concluded that A. 
approximatus is strictly Nearctic and that the 
Fennoscandian species was A. levanderi Hellén. 
In the same paper, Larson & Nilsson (1985) 
suggested that earlier East Palearctic records of 
A. discolor (Harris) (Zimmermann 1928, 
Guéorguiev 1968) referred to A. levanderi. More 
recently, Larson (1991) discussed the status of A. 
discolor and A. levanderi suggesting that they may 
be conspecific. My study of the available East 
Palearctic material of this complex has convinced 
me that A. levanderi sensu Larson & Nilsson 
(1985) includes two distinct species, of which 
one must be described as new. 


Agabus angusi sp. n. 
Figs. 9-11 


Gaurodytes discolor (Harris, 1828): Zimmermann 1928:180 
(misident:); Zimmermann 1934:202 (key). 
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Agabus discolor (Harris, 1828): Guéorguiev 1968:26 
(misident., faun.). 

Agabus clypealis (Thomson, 1867): Balfour-Browne 
1947:443 (misident.). 

Agabus levanderi Hellén, 1929: Larson & Nilsson 1985:128 
(in part, misident.), 


Type locality. Russia, Irkutsk, Tibelti. 

Type material. Holotype &' in ZISP labelled “Siberia, 
Irkutsk obl. Tibelti, Irkut valley 28 km W of L. Baikal R.B. 
Angus, 8-15.vi.70”. — Paratypes 30°,29; Io’ in CAL la- 
belled “Siberia, Irkutsk obl. Tibelti, Irkut valley 28 km W 
of L. Baikal R.B. Angus, 8-15.vi.70”; 1c in IBPV labelled 
“Chitinsk. obl., Aleksandr. zavod, 13.7.1977 A. Egorov”, 
“on top of small hill” (here translated from Russian); 18 in 
CAS labelled “Cheng-chin Lesser Khingan Manchoukus”, 
“20.VI.38 M. Weymarn”, “H.B. Leech Collection”, 
“Agabus clypealis Thoms. J. Balfour-Browne det.”; 2Q in 
TMB labelled “Mongolia: Chentej aimak 20 km SW von 
Somon Norovlin, 900 m Exp. Dr. Z. Kaszab, 1965”, “Nr. 
448.19. VIIL.1965”, “discolor Harris det. V. Guéorguiev”; 
and my paralectotype labels. 


Additional material. Russia: Chitinsk, Chita leg. Frieb 
19 ZSM. 


Diagnosis: Within the confinis-group, A. 
angusi is characterized by the following combi- 
nation of characters: (1) pronotum with lateral 
margin rufous inside bead, (2) elytron with 


Fig. 9. Known records of Agabus angusi sp. n. (4) and 
Agabus udege sp. n. (@) . 


meshes of reticulation relatively small and regu- 
lar, (3) metasternal wing broad, (4) male protarsal 
claws about as long as protarsomere 5, and (5) 
penis slightly broadened at level of subapical 
spine. 

Agabus angusi can be added to Nilsson’s 
(1990:152) key to Palearctic confinis-group spe- 
cies for males by expanding couplet 12 as follows: 


12. Elytron with meshes of reticulation relatively small, 
rounded and regular in size. Pronotum with lateral 
margin rufous inside bead... A, angusi sp. n. 

— Elytron with meshes of reticulation relatively large 
and of irregular shape and size. Pronotum only with 
latéral bead inlustris 12a 


Description: TL 7.4-7.8 mm, MW 4.0—4.4 
mm. Body elongate oval, TL/MW 1.77-1.92. — 
Colour: Head black with narrow anterior margin 
and two postero-median spots rufous; antenna 
and palpi rufous with apex of ultimate segment 
infuscate. Pronotum black with lateral bead ru- 
fous, disc narrowly rufopiceous mesad to bead. 
Elytron rufous to rufopiceous. Ventral surface 
mainly black with epipleuron, metacoxal proc- 
esses and apical margin of abdomen rufous. Legs 
rufous with femora rufopiceous. — Sculpture 
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10 


1 12 


Figs 10-12. Agabus, male protarsomere 5 with claws, 
anterior aspect (10), and penis, lateral aspect (11—12). 
— 10-11. A. angusi sp. n. — 12. A. congener 
(Thunberg), Tjita. — Scale bar 0.5 mm. 


and setation. Clypeus with anterior bead almost 
continuous, broken medially into closely spaced 
transverse punctures. Dorsal reticulation simple, 
on head with small irregular meshes that occa- 
sionally have a central micropuncture. Frons with 
1-3 additional sensillar punctures on each side. 
Pronotum with anterior submarginal row of 
punctures continuous; lateral bead well-defined 
and of more or less equal width; reticulation on 
disc with small meshes irregular in size and shape. 
Elytron with longitudinal series of punctures dis- 
tinct, reticulation with meshes generally small 
and regular in shape and size, occasional meshes 
fused. Prosternal process glabrous. Metacoxal 
plate with rather coarse irregular reticulation and 
with irregular transverse wrinkles, meshes lon- 
gitudinally stretched towards posterior margin. 
Metafemur ventrally with fine longitudinal re- 
ticulation and spread micropunctures. Metatibia 
ventrally with fine transverse reticulation, disc 
impunctate, antero-ventral margin with row of 
punctures more or less confined to basal third. 
Metatarsomere I with 3—4 posteroventral spines. 
— Structural features: Prosternal process narrow 
and evenly rounded in cross-section, lateral bead 
well-defined. Metastemum with antero-median 
emargination attaining level of hind margin of 
mesocoxa. Metasternal wing broad, WC/WS 
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2.14-2.30. Metafemur slender, postero-apical 
angle not produced posteriorly. Metatarsomere I 
longer than longer tibial spur. Pro- and meso- 
tarsomeres 1-3 narrowly dilated; protarsomere 5 
1.5—1.6 x as wide as tarsomere 5; protarsal claws 
about as long as protarsomere 5 (Fig. 10). 
Metatarsomeres 1—3 provided with ventral setal 
fringes. — Male genitalia: Penis slightly broad- 
ened at level of subapical spine (Fig. 11). Para- 
mere stylate. 

Natural history: At Tibelti the species was 
collected in small taiga pools near the village, 
probably in wet spruce forest (Angus in litt.). 

Distribution (Fig. 9): The new species occurs 
from Lake Baikal to northernmost China via 
Transbaikalia and NE Mongolia. 

Derivation of name: The species epithet is a 
noun in the genitive case derived from the name 
of Dr Robert B. Angus, who collected the 
holotype. 


Agabus angusi differs from A. discolor and A. 
levanderi in the shape of the penis (cf. Nilsson 
1990), that is somewhat broadened at level of the 
subapical spine. As seen in the table given by Larson 
& Nilsson (1985:128) the metasternal wing is wider 
in A. angusi (Transbaikal and Mongolia samples) 
than in A. levanderi (Kamchatka and Sweden sam- 
ples) or in A. discolor (Nearctic samples). 

The separation of A. angusi from the true A. 
levanderi results in that a large part of the differ- 
ence in metasternal wing width between A. 
levanderi and A. discolor disappears (cf. Larson 
1991:1274). Consequently, the case for a syno- 
nymization of these two species is strengthened. 

Zimmermann (1928) mentioned three speci- 
mens assigned to A. discolor. In 1983 I borrowed 
the female from Tschita from ZSM and returned 
it after examination. However, this specimen 
could no longer be found (Scherer in litt.), An- 
other specimen from the same locality in coll. 
Frieb was examined by Zimmermann (1928). I 
have seen a male so labelled (in ZSM), but based 
on the penis shape (Fig. 12) and the more irregu- 
lar elytral reticulation I have identified it as A. 
congener (Thunberg). 

The presence of A. clypealis in the East 
Palearctic needs verification, as this species ear- 
lier was confused with A. levanderi (Zimmermann 
1934; Kamchatka) or A. angusi (Balfour-Browne 
1947; Manchuria). 


ENTOMOL. FENNICA Vol. 5 ¢ Nilsson: Two new Agabus species 173 


Acknowledgements. The following persons are thanked 
for sending me specimens from collections under their 
care: Dr Robert B. Angus, London, Mrs R. Brett, San 
Francisco, Dr G. Lafer and Dr S. Kholin, Vladivostok, Dr 
O. Merkl, Budapest, and Dr G. Scherer, Munich. Dr H. 
Fery, Berlin, is thanked for valuable cooperation. Dr N. B. 
Nikitskiy, Moscow, made it possible for me to study the 
Motschulsky collection. 


References 


Aubé, C. 1836-1838: Hydrocanthares. — In: Dejean, P. 
F., Iconographie et histoire naturelle des Coléoptères 
d’Europe. 5. Paris, xi + 416 pp. 

Balfour-Browne, J. 1947 (1946): The aquatic Coleoptera 
of Manchuria (Weymarn collection). — Ann. Mag. 
Nat. Hist. (11)13:433-460. 

Bistrém, O. 1987: Lists of the insect types in the Zoologi- 
cal Museum, University of Helsinki. 3. Coleoptera: 
Haliplidae, Dytiscidae, Gyrinidae. — Acta Entomol. 
Fennica 48:33-40. 

Fery, H. & Nilsson, A. N. 1993: A revision of the Agabus 
chalconatus- and erichsoni-groups (Coleoptera: 
Dytiscidae), with a proposed phylogeny. — Entomol. 
Scand. 24:79-108. 

Guéorguiev, V. B. 1968: 82. Coleoptera: Haliplidae, 
Dytiscidae, Gyrinidae II. Ergebnisse der zoologischen 
Forschungen von Dr. Z. Kaszab in der Mongolei. — 
Izv. Zool. Inst. Musei Sofia 27:23-29. 

Lafer, G. Sh. 1989: 7, Family Dytisciaae — Diving beetles. 
(In Russian) — In: Ler, P. A. (ed.), Keys to the insects 
of the far east of the USSR. 3(1):229-253. Academy 
of Sciences, Leningrad. 

Larson, D. J. 1989: Revision of North American Agabus 
Leach (Coleoptera: Dytiscidae): introduction, key to 
species groups, and classification of the ambiguus-, 
tristis-, and arcticus-groups. — Can. Entomol. 
121:861-919. 

— 1991: Revision of North American Agabus Leach 
(Coleoptera: Dytiscidae): elongatus-, zetterstedti-, and 
confinis-groups. — Can. Entomol. 123:1239—1317. 


Larson, D. J. & Nilsson, A. N. 1985: The Holarctic species 
of Agabus (sensu lato) Leach (Coleoptera: Dytiscidae). 
— Can. Entomol. 117:119-130. 

Larson, D. J. & Roughley, R. E. 1991: Family Dytiscidae 
predaceous diving beetles. — In: Bousquet, Y., Check- 
list of beetles of Canada and Alaska: 62-72. Research 
Branch Agric. Canada Publ. 1861/E, Ottawa. 

Leech, H. B. 1949: New species and subspecies of Nearctic 
water beetles (Coleoptera: Dytiscidae and Hydro- 
philidae). — Wasmann Club Collector 7:243-256. 

Motschulsky, V. de, 1845: Die Coleopterologischen 
Verhältnisse und die Kafer Russlands. — Bull. Soc. 
Imp. Nat. Moscou 18(3);1-131. 

— 1860: Coléoptéres de la Sibérie orientale et en 
particulier des rives de 1’ Amour. — In: Schrenck, L. 
von (ed.), Reisen und Forschungen im Amur-Lande 
2(2):79-257 + 6 pls. + 1 map. 

Nilsson, A. N. 1983: The larval stages of Agabus 
approximatus Fall and A. congener (Thunberg) (Col., 
Dytiscidae). — Aquat. Insects 5:9-15. 

— 1990: Revisional notes on selected East Palaearctic 
species of Agabus Leach (Coleoptera, Dytiscidae). — 
Entomol. Tidskr. 111:149-161. 

— 1992: A revision of Afrotropical Agabus Leach (Coleo- 
ptera, Dytiscidae), and the evolution of tropicoalpine 
super specialists. — Syst. Entomol. 17:155-179. 

Sahlberg, J. 1871: Anteckningar till Lapplands Coleopter- 
fauna. — Notiser Sallsk. Fauna Flora Fennica Förh. 
11:385-440. 

Sharp, D. 1882: On aquatic carnivorous Coleoptera or 
Dytiscidae. — Sci. Trans. R. Dublin Soc. (2)2:17-1003. 

Zaitzev, P. 1910: Beiträge zur Kenntnis der Wasserkafer 
des Ostens von Nordsibirien. Haliplidae, Dytiscidae, 
Gyrinidae, Hydrophilidae, Georyssidae, Dryopidae u. 
Heteroceridae. — Zap. Imp. Akad. Nauk. (8)18(9):11- 
52 + pl. 1B. 

Zaitzev, F. A. 1953: Coleoptera. Families Amphizoidae, 
Hygrobiidae, Haliplidae, Dytiscidae, Gyrinidae. (In 
Russian) — Fauna SSSR 58:1-376. 

Zimmermann, A. 1928: Neuer Beitrag zur Kenntnis der 
Schwimmkifer. — Wiener Entomol. Zeitung 44:165— 
187. 

— 1934: Monographie der palaarktischen Dytiscidae. V. 
Colymbetinae (1. Teil). — Koleopterol. Rundschau 
20:138-214. 


